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The pollen morphology of all 35 species of Raphionacme Harv. (Periplocaceae) has been studied . All species of 
Raphionacme, except R. abyssinica Chiov. in which pollinia occur, are characterized by pollen grains arranged 
in tetrads, the grains may be arranged tetragonally or rhomboidally. Pores are restricted to the junction area of 
adjacent grains, and are sometimes covered with a layer of exine material. Exine is smooth and covered with 
a thin electron-dense layer. Granular endexine is present above the intine. The internal walls are perforated and 
have the same structure as the exterior wall. Pollen grains are starchless. The pollen grains of Raphionacme are 
uniform in structure and cannot be used to identify species. 
Die stuifmeelmorfologie van al 35 spesies van Raphionacme Harv. (Periplocaceae) is bestudeer. AI die spesies 
van Raphionacme, behalwe R. abyssinica Chiov. waar polliniums voorkom, word gekenmerk deur granulere 
stuifmeelkorrels (tetrades), waarin die stuifmeelkorrels tetragonaal of rombo"idaal gerangskik is. Poriee is be perk 
tot die aansluitingsgebied tussen aangrensende stuifmeelkorrels en is soms met 'n lagie eksien-materiaal bedek. 
Die eksien is glad en met 'n dun elektrondigte laag bedek. Granulere endeksien is bokant die intien aanwesig. 
Die interne wande is geperforeer en het dieselfde struktuur as die eksterne wand. Stuifmeelkorrels besit nie 
styselkorrels nie. Die stuifmeelkorrels van Raphionacme stem ooreen in struktuur en kan nie vir uitkenning van 
spesies gebruik word nie. 
Keywords: Periplocaceae, pollen morphology, Raphionacme 
'To whom correspondence should be addressed 
Introduction 
The family Periplocaceae was formerly a subfamily (Peri-
plocoideae) of the Asclepiadaceae, but given family status by 
Schlechter (1924), Bullock (1957), Hutchinson (1959) and Dyer 
(1975). Raphionacme Harv. is one of about 50 genera included 
in the Periplocaceae. Eighteen of the genera, comprising 
approximately 75 species, occur in Africa, the remainder with 
about 125 species are from tropical Asia, some Pacific Ocean 
islands, Madagascar and Australia. Of the African genera 
Raphionacme is by far the largest genus. 
The majority of the African genera of the Periplocaceae 
are climbers, some of these enormous lianes such as Tacazzea 
Decne. and Mondia Skeels. A number are shrubs, especially 
those from arid regions, e.g. Ectadium E. Mey. and Curroria 
Planch. Raphionacme is the only herbaceous genus, although 
a number of its species are climbers. 
Raphionacme is represented by 35 species (Table 1) which 
are all endemic to Africa. Fourteen species are recorded from 
southern Africa and four of these are also recorded as coming 
from South West Africa/Namibia* (see below). The re-
mainder are from tropical Africa (Dyer 1975). The southern 
African representatives are R. dyeri Retief & Venter, R. elsana 
Venter & Verhoeven, R. jlanaganii Schltr., R. galpinii Schltr., 
R. hirsuta (E. Mey.) R.A. Dyer, *R. lanceolata Schinz, R . 
lobulata Venter & Verhoeven sp. nov., R. lucens Venter & 
Verhoeven sp. nov., *R. monteiroae (Oliv.) N.E. Br., *R. 
namibiana Venter & Verhoeven, R . palustris Venter & Ver-
hoeven, R. procumbens Schltr., *R. velutina Schltr., and R. 
zeyheri Harv. In southern Africa Raphionacme species are 
confmed to the summer rainfall region and are thus not found 
in the western Cape. They are widely distributed and the 
southernmost area of occurrence is in the dense Fish River 
scrub of the eastern Cape (Bruyns 1982). 
Raphionacme species are perennial, erect to decumbent 
herbs or climbers with milky latex. All the species have large 
tubers or clusters of fleshy fusiform roots, the former being 
the more common of the two. The tubers can become large 
with age and may be up to 0,3 m in diameter (Bruyns 1982). 
Leaves are opposite and entire. The inflorescence is a terminal 
or axillary cyme with bisexual, actinomorphic flowers. Sepals 
five and green. Petals five, contorted and connate. Corona 
five, free, simple, trifid or tripartite lobes attached to the 
corolla mouth and alternating with the corolla lobes. The 
fIlaments of the five stamens are free and attached to the irmer 
base of the corona lobes. Anthers are basally fused to the 
stigma to form a gynostegium. Pollen carriers are spathulate 
and stalked with the stalks basally terminating in sticky discs, 
alternating with the anthers and inserted in vertical canals on 
the gynostegium. Fruit a single follicle or two opposite follicles 
per flower. 
In their study on the pollinaria of the Asclepiadaceae Schill 
& Jakel (1978) investigated 114 genera and showed that the 
morphology of the pollinaria of the Periplocoideae and 
Cynanchoideae is different. The Periplocoideae have pollen 
grains united in tetrads, whilst the Cynanchoideae have 
pollinia consisting of single pollen grains. Schill & Jakel (1978) 
investigated the following representatives of the Periplo-
coideae: Tacazzea, Periploca L., Parquetina Baili., Crypto-
stegia R.Br., Hemidesmus R.Br., Ectadiopsis Benth., Raphio-
nacme Harv., Zygostelma Benth. and Omphalogonus Baill. 
Data on tetrad size and number of pores for nine collections 
of Raphionacme is given (R. burkei N.E. Br., R. galpinii, 
R. virgultorum S. Moore and six Raphionacme species). 
Lebrun et al. (1984) in their identification of R. bingeri (A. 
Chev.) Lebrun & Stork, give SEM and TEM results on seven 
Raphionacme species. 
The African members of the Periplocaceae are under 
taxonomic revision by the present authors. A monograph of 
Raphionacme is being prepared at present. This study was 
undertaken to determine whether pollen morphology could 
supplement taxonomic evidence in a systematic classification 
of Raphionacme. 
Materials and Methods 
For this study pollen was taken from either herbarium spe-
cimens or from material collected in natural habitats. Pollen 
sources are indicated in Table 1. For both light microscopy 
(LM) and scanning electron microscopy (SEM) study, pollen 
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Table 1 Species and voucher specimens from which pollen was studied 
Taxon 
R. abyssinica 
Chiov. 
R . angolensis 
(Decne.) Venter 
& Verhoeven 
R. borenensis Venter 
& Gilbert sp nov. 
R. bingeri (A. Chev.) 
Lebrun & Stork 
R. brownii Scott 
Elliot 
R. caerulea 
E.A. Bruce 
R. chimanimaniana 
Venter & 
Verhoeven sp. nov. 
R . dyeri Retief 
& Venter 
R. elsana Venter 
& Verhoeven 
R . excisa Schltr. 
R. flanaganii 
Schltr. 
R. galpinii 
Schltr. 
R. globosa 
K. Schum. 
R. grandiflora 
N.E. Br. 
R. hirsuta 
(E. Mey.) 
R.A. Dyer 
R. keayii 
Bullock 
R. lanceolala 
Schinz 
R. linearis N.E. Br. 
R. lobulata Venter 
& Verhoeven sp. nov. 
Collector 
J. de Wilde 4121, 3 Dec. 1968 
J. Gillett 13912, 15 Sep. 1952 
J. Gillett 14021, 10 Oct. 1952 
Welwitsch 4202, 26 Oct. 1880 
Gossweiler 9595, 16 Dec. 1930 
Anon sn. 
J. Beckett 1030, 5 Apr. 1981 
G. Ie Testu 5811, Feb . 1923 
R. Tisserant 1845, 17 Mar. 1945 
A. Dewulf 648, 18 Feb. 1935 
A. Chevalier 20886, 9 Mar. 1909 
J. Morton A3241, 26 Apr. 1958 
Geerling & Bokdam 2203, 13 Mar. 1968 
M. Pobeguin 1373, Aug. 1905 
P. Kenl 42, 10 Aug. 1969 
H. Jacques-Felix 1793, July 1937 
J. Phipps 839, 20 Dec. 1957 
D. Gemmell 5063, 14 Nov. 1933 
D. Gemmell 5120, 5 Nov. 1938 
H. Venter 8468, 7 Nov. 1980 
H. Venter 9085, 5 Dec. 1985 
Torre & Correia 16297, 1 Dec. 1967 
H. Faulkner 1756, 26 Nov. 1955 
H. Faulkner Kew no. 326, 15 Nov. 1948 
M. Bayer (NBG 109240) 
H. Hall (NBG 43461), 11 Feb. 1952 
M. Neethling 413/72, 1972 
M. Giffen 1222, 1 Dec. 1942 
C. Buthelezi 179, 19 Oct. 1982 
E. Buitendag 768, 10 Nov. 1970 
B. Schrire 1355, 24 Oct. 1982 
J. Burtt Davy 2940, Jan. 1905 
D. Fanshawe 2693, 3 Jan. 1956 
F. Malaisse 12497, 22 Nov. 1982 
E. Robinson 4736, 20 Dec. 1961 
Milne-Redhead & Taylor 8270, 19 Jan. 1956 
H. Wild 3983, 22 Dec. 1952 
N. Robson 1332, 28 Jan. 1959 
H. Richards 3860, 2 Jan. 1955 
F. Venter 4562, 9 Aug. 1978 
C. Brain 11225, Oct. 1942 
P. Kok 282, 17 Oct. 1968 
L. Liebenberg 8390, Oct. 1976 
J. Cesar 364, 2 July 1976 
R . Keay FHI 25983,22 July 1950 
B. Maquire 2197, 27 Dec. 1952 
O. Volk 646, 7 Jan. 1939 
H. Wild 1612, 5 Dec. 1946 
E. Milne-Redhead 4085 , 12 Jan. 1938 
H. Faulkner 336, Nov. 1940 
R. Dyer 3381, 21 Jan . 1936 
Locality 
Dire Dawa, Ethiopia 
Furroli, Kenya 
Moyale, Kenya 
Pungo Andongo, Angola 
Kiturico, Angola 
Angola 
Gardo airstrip, Somalia 
Jalinga, Central African Republic 
Ngono, Central African Republic 
Bas-Uele, Zaire 
Beyla, Guinea 
Adamsu junction, Ghana 
Gawi-Saye, Ivory Coast 
Kindia, Guinea 
Kindia, Guinea 
Kindia , Guinea 
Melsetter, Zimbabwe 
Bloemfontein , RSA 
Bloemfontein, RSA 
Bloemfontein, RSA 
Tongaland, RSA 
Zambezia , Mo~ambique 
Machui, Tanzania 
Moebede, Mo~ambique 
Keiskamma, RSA 
Albany, RSA 
Port Shepstone, RSA 
Grahamstown, RSA 
Louwsburg, RSA 
Lydenburg, RSA 
Newcastle, RSA 
Bremersdorp, Swaziland 
Mufulira, Zambia 
Kisanga, Zaire 
Kasama, Zambia 
Songea, Tanzania 
Darwin, Zimbabwe 
Zomba, Malawi 
Kambole, Zambia 
Pietermaritzburg, RSA 
Pretoria, RSA 
Pretoria, RSA 
Johannesburg, RSA 
Boroton, Ivory Coast 
Mando Forest Reserve, Nigeria 
Karakuwise, SW A 
Okaputa, SWA 
Marandellas, Zimbabwe 
Lusavo Falls, Angola 
Benguella, Angola 
Bathurst, RSA 
Herbarium 
WAG 
K 
K 
P 
K 
P 
K 
BR 
P 
BR 
P 
K 
WAG 
P 
K 
P 
PRE 
BLFU 
BLFU 
BLFU 
BLFU 
LISC 
K 
K 
NBG 
NBG 
NBG 
Univ. 
Fort Hare 
NH 
NBG 
NH 
K 
BR 
BR 
K 
BR 
SRGH 
SRGH 
K 
PRE 
SRGH 
PRU 
SRGH 
ALF 
K 
NBG 
BR 
SRGH 
BR 
PRE 
PRE 
S. AfT. J. Bot., 1988, 54(2) 
Table 1 Continued 
Taxon 
R. longifolia 
N.E. Br. 
Collector 
H. Wild 3965, 22 Dec. 1952 
L. Leach 11373, 2 Dec. 1961 
H. Wild 4654, 30 Nov. 1954 
Locality 
125 
Herbarium 
Wild & Drummond 6678, 14 Dec. 1964 
Darwin, Zimbabwe 
Mandimba, Moryambique 
Umtali, Zimbabwe 
Lomagundi, Zimbabwe 
SRGH 
SRGH 
BR 
BR 
J. Pawek 13651, 20 Jan. 1978 PRE R. longituba 
E.A. Bruce Brummitt & Polhill 13697, 10 Jan. 1975 
N. Robson 1110, 9 Jan. 1959 
Eutini, Malawi 
Tunduma, Zambia 
Lutembwe, Zambia 
Isoka, Zambia 
BR 
SRGH 
PRE 
R. lucens Venter & 
Verhoeven sp. nov. 
D. Fanshawe 7394, 2 Jan. 1963 
H. Venter 9086, 6 Dec. 1985 
Stephen, Van Graan & Schwabe 1176, 
Oct. 1972 
E. Pooley 1909, 8 Sept. 1977 
R. madiensis S. Moore H. Richards 17355, 8 Dec. 1962 
P. Greenway 13895, 23 Dec. 1969 
J. Wilson 2067, May 1971 
R . michelii 
De Wild. 
F. Malaisse 12040, 11 Nov. 1981 
H. Callens 4238, 12 Sept. 1953 
G. Troupin 2119, 23 Sept. 1952 
C. Magadza 44, 24 Jan. 1966 
TongaIand, RSA 
Ubombo, RSA 
St. Lucia, RSA 
Mbeya district, Tanzania 
Musoma district, Tanzania 
Moroto, Uganda 
Luishi, Zaire 
Lukuni, Congo 
Kwango, Zaire 
BLFU 
PRE 
NU 
K 
PRE 
BR 
BR 
BR 
BR 
R. monteiroae 
(Oliv.) N.E. BT. J. Rushworth 463, 20 Mar. 1967 
Groenendijk & Dungo 585, 13 Aug. 1983 
Binga district, Zimbabwe 
Beitbridge, Zimbabwe 
Cabo Delgado, Moryambique 
SRGA 
PRE 
MO 
R. namibiana 
Venter & Verhoeven 
R. palustris 
Venter & Verhoeven 
R. procumbens 
SchltT. 
R. pulchella 
Venter & Verhoeven 
R. splendens 
Schltr. 
R. utilis N.E. Br. 
& Stapf 
R. velutina 
Schltr. 
R. vignei 
E.A. Bruce 
R . . welwitschii 
Schltr. & Rendle 
R. zeyheri Harv. 
R. Marloth 5017, Oct. 1910 
E. Harrison 204, 11 Oct. 1967 
S. Johnson 1446, 23 Sept. 1962 
H. Venter 9005, 4 Nov. 1984 
H. Venter 9004, 4 Nov. 1984 
O. Miller 3958A, Dec. 1956 
H. Venter 2999, 18 Nov. 1966 
N. Chase 1890, 6 Jan. 1950 
A. Lancaster 140, 13 Dec . 1975 
R. Tanner 3123, 30 Sept. 1956 
R. Debeerst anno, 1896 
Gossweiler 8430, I Oct. 1922 
H. Wild 3916, 16 Dec. 1952 
H. Wild 3979, 21 Dec. 1952 
B. Maquire 1334, 27 Dec. 1951 
F. Venter 11175,31 Oct. 1985 
F. Venter 11299, 3 Dec. 1985 
E. Santo 2930, 11 June 1951 
E. Santo 2931, 11 June 1951 
P. Leedal 3276, 30 Dec. 1975 
F. Benson 14, Mar. 1952 
P. Bruyns 1885, 8 Dec. 1978 
M. Giffen 1202, 10 Jan. 1943 
M. Bayer (NBG 109238), 
R . Compton 20315, 3 Dec. 1947 
was acetolysed according to the method of Erdtman (1960). 
Acetolysed samples for SEM were rinsed in acetic acid, 
washed twice in water, air-dried on stubs, coated with gold 
and examined with an lSI 100 SEM at 20 kV. For light 
microscopy the remainder of acetolysed material was prepared 
according to the method of Reitsma (1969). Samples were 
Kleinfontein, SWA 
Mtubatuba, RSA 
Mtunzini, RSA 
Pietermaritzburg, RSA 
Port Shepstone, RSA 
Matobo, Zimbabwe 
Babanango, RSA 
Umtali, Zimbabwe 
Mangula, Zimbabwe 
Pangani, Tanzania 
Marungu, Zaire 
Camabatela, Angola 
Mazoe, Zimbabwe 
Umvukwes, Zimbabwe 
Potgietersrus, RSA 
Vaalwater, RSA 
Pietersburg, RSA 
Madina, Guinea Bissau 
Madina, Guinea Bissau 
Songwe, Tanzania 
Fort Jameson, Zambia 
Steytlerville, RSA 
Grahamstown, RSA 
Port Elizabeth, RSA 
Steytlerville, RSA 
PRE 
PRE 
PRE 
BLFU 
BLFU 
BR 
BLFU 
SRGH 
SRGH 
K 
BR 
BM 
SRGH 
SRGH 
NBG 
BLFU 
BLFU 
LISC 
LISC 
K 
BM 
NBG 
Univ. 
Fort Hare 
NBG 
NBG 
examined with a Zeiss Photomicroscope. Measurements of 
tetrad size are based on a minimum of 15 tetrads per speci-
men. A complete set of slides is filed in the Department of 
Botany, University of the Orange Free State, Bloemfontein. 
For transmission electron microscopy (rEM) fresh material 
was used. Only a few species were examined by TEM, namely 
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R. elsana, R. jlanaganii, R . galpinii, R. hirsuta and R. 
palustris. Pollen carriers were fIxed in 3070 phosphate-buffered 
glutaraldehyde (0,1 mol dm - 3 phosphate buffer, pH 7,0), 
postfIxed in 1 0J0 osmium tetroxide, dehydrated in ethyl alcohol 
and embedded in Spurr's low viscosity resin. Sections were 
cut with a diamond knife, stained with uranyl acetate and 
followed by lead citrate, and examined with a Philips 300 
electron microscope at 60 k V . 
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Results 
Pollen grains are united as tetrads, grains arranged rectan-
gularly (tetragonal) (Figure 1) or rhomboidally (Figure 2). Size 
of tetrads varies from 37 - 97 X 36 - 85 /lm (rectangular) to 
39 - 103 x 32 - 94 /lm (rhomboidal) (Table 2). Single grain 
of tetrad varies from 17 - 43 /lm in diameter (Table 2). Single 
grains have 8 -16 pores. The pores are round, oval or 
irregular and are restricted to the junction area of adjacent 
Figures 1-6 1 - 4. Scanning electron micrographs of tetrads of Raphionacme species. 1. R. vignei (Santo 2930) tetragonal tetrad. 2. R. madiensis 
(Richards 17355) rhomboidal tetrad. 3. R. grandiflora (Wild 3983) detail of pores covered with exine material, and restricted to junction area 
of adjacent grains. 4. R. longifolia (Leach 11373) showing amalgamated pores. 5. SEM of R. abyssinica (Gillet 13912) pollinium. 6. SEM of 
R.abyssinica (Gillett 14021) tetragonal tetrad . Scale equals 1 11m in Figures I, 3 & 4, and 10 11m in Figures 2, 5 & 6. 
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Table 2 Diameter of tetrads and single grains (11m) 
Taxon 
R. abyssinica 
R. angolensis 
R. borenensis 
R. bingeri 
R. brownii 
R . caerulea 
R. chimanimaniana 
R. dyeri 
R . elsana 
R . excisa 
R. flanaganii 
R. galpinii 
Rectangular 
see end of table 
1 71(68-75) ± 2 x 
66(63 -70)2,4 
2 75(64-86) ± 6,1 x 
62(60 - 67) ± 2,6 
3 62(55-69) ± 3,6 x 
55(50-60) ± 3,2 
1 69(62 - 80) ± 4,8 x 
62(56-69) ± 3,7 
1 68(65 -74) ± 3,3 x 
61(58 - 63) ± 2 
2 77 x 59 
3 69(63 -73) ± 3,9 x 
63(57 - 68) ± 3,8 
1 56 x 51 
2 58 x 41 
3 58(53 - 61) ± 3,6 x 
49(45-52) ± 3,1 
1 61(55-71) ± 4,6 x 
52(46 - 58) ± 3,3 
2 65(61 - 68) ± 2,5 x 
59(52 - 66) ± 3 
3 68(60-86) ± 6,7 x 
59(51- 69) ± 4,1 
1 74(70-77) ± 3 x 
70(66 -76) ± 3,1 
1 58(55 - 61) ± 2,4 x 
54(50 - 59) ± 4,3 
2 58(53 - 68) ± 3,9 x 
53(50-61) ± 3,1 
3 59(53 - 65) ± 2,8 x 
50(40 - 53) ± 3,5 
1 53(50-57) ± 2,1 x 
48(46-50) ± 1,1 
1 67 x 62 
2 70(68 -77) ± 3,2 x 
61(59-63) ± 2 
3 66(57-71) ± 4,1 x 
61(53 - 66) ± 3,4 
1 65(59 -71) ± 3,8 x 
59(57 - 65) ± 2,6 
2 65(59 -74) ± 4,2 x 
58(53 - 63) ± 2,8 
3 71(65 -77) ± 3,4 x 
64(58 -77) ± 3,5 
4 63(59 - 67) ± 2,6 x 
57(51- 60) ± 2,2 
1 58 x 50 
2 58(55 - 60) ± 2,3 x 
54(50 - 59) ± 2,4 
Tetrads 
Rhomboidal 
75(71- 81) ± 2,5 x 
70(65-75) ± 3,1 
77(68-87) ± 7 x 
68(64 -77) ± 3,4 
64(59 -70) ± 4,5 
57(51- 63) ± 3,9 
75(67 - 81) ± 4,6 x 
64(58 - 72) ± 4,3 
68(66 -72) ± 2,2 x 
62(58-67) ± 3,8 
72(68 - 77) ± 4 x 
70(65 -72) ± 4,1 
74(68 -79) ± 5,4 x 
62(54-68) ± 4,9 
66(59 - 75) ± 6,3 x 
53(47 - 59) ± 4,3 
62(56-72) ± 5,3 x 
47(42 - 58) ± 3,3 
68(62 -76) ± 3,9 x 
56(50 - 59) ± 2,9 
75 x 52 
71(68 -78) ± 3,2 x 
56(52 - 60) ± 2,8 
77(71 - 85) ± 4,8 x 
55(52 - 57) ± 1,7 
83(77 - 87) ± 3,9 x 
66(61 -72) ± 3,1 
70(66-77) ± 3,5 x 
58(50-63) ± 3,5 
62(55-72) ± 5 x 
56(52-61) ± 2,7 
63(59-68) ± 1,9 x 
57(50 - 62) ± 2,9 
60(56-65) ± 3,2 x 
49(43 - 65) ± 3,3 
70(65 -76) ± 4,3 x 
60(55 - 63) ± 3,2 
72(69-74) ± 1,3 x 
64(59-68) ± 3,3 
72(67 - 80) ± 3,6 x 
62(59 - 68) ± 2,3 
73(68 - 80) ± 4,3 x 
63(59 - 68) ± 2,4 
66(63 -72) ± 2,6 x 
59(54 - 64) ± 2,9 
73(66 -78) ± 3,8 x 
61(56 -72) ± 4,8 
67(62 -72) ± 3,5 x 
58(54 - 63) ± 2,5 
59(54 - 65) ± 3,2 x 
52(45 - 59) ± 4,4 
60(57-63) ± 1,7 x 
57(54-59) ± 1,7 
127 
Single grains 
33(32 - 35) ± 1,2 
31(30-33) ± 1,3 
28(26 - 30) ± 1,4 
31(28-35) ± 1,8 
30(29 - 31) ± 
30 
31(28-34) ± 1,9 
25 
21 
25(23 - 27) ± 1,7 
26(23 - 29) ± 1,6 
30(26 - 33) ± 1,5 
30(26 - 35) ± 2 
36(32-41) ± 2,3 
27(25 - 30) ± 2,1 
27(25-31) ± 1,5 
25(23 -27) ± 
24(23 - 25) ± 0,6 
31 
31(29-32) ± 1 
30(27 - 33) ± 1,7 
30(28 - 32) ± 1,3 
29(27 - 32) ± 1,4 
32(29-34) ± 1,1 
28(26 - 30) ± 2,1 
27 
27(25 - 29) ± 1,2 
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Table 2 Continued 
Tetrads 
Taxon Rectangular Rhomboidal Single grains 
3 60(55 - 68) ± 4,1 X 61(59-66) ± 2,2 X 26(25 - 30) ± 2 
53(45 - 59) ± 4,1 53(50 - 56) ± 2,1 
4 62(56 -71) ± 3,6 X 67(65-74) ± 3,1 X 27(24 - 30) ± 1,6 
54(49 - 59) ± 3,3 58(54 - 64) ± 4,2 
R. globosa 1 63(59 - 65) ± 1,6 X 67(63-71) ± 2,9 X 29(28 - 30) ± 0,7 
58(56 - 60) ± 1,3 61(54 - 68) ± 4,1 
2 67(59 -74) ± 3,5 X 68(63 -72) ± 2,9 X 29(27 - 32) ± 1,1 
59(55 - 63) ± 2,3 62(56 - 68) ± 4,5 
3 63(56 -70) ± 3,8 X 67(64 -72) ± 2,2 X 29(27 - 32) ± 1,3 
57(53 - 63) ± 2,5 61(54-65) ± 3,6 
4 68(63 -75) ± 3,4 X 71(67-75) ± 2 X 31(29 - 34) ± 1,7 
63(59 - 68) ± 3,3 66(69 - 68) ± 3 
R. grandij70ra 1 83(77 - 89) ± 3,6 X 87(81-94) ± 3,7 X 36(32- 39) ± 1,8 
72(64-77) ± 3,7 80(70 - 86) ± 4,9 
2 77(68 - 86) ± 4,3 X 87(77-99) ± 5,9 X 35(32 - 38) ± 1,5 
71(64 -73) ± 2,9 74(68 - 86) ± 5,7 
3 77(68 - 87) ± 5,4 X 86(77-94) ± 5,7 X 34(30 - 38) ± 2,6 
68(59 - 77) ± 5,2 80(69-89) ± 5,6 
R. hirsuta 1 55(50 - 60) ± 2,9 X 58(50 - 65) ± 4,5 X 23(20 - 25) ± 1,4 
46(41 - 50) ± 2,9 46(40-51) ± 3,3 
2 56(50 - 60) ± 2,8 X 57(54 - 60) ± 2,4 X 22(20 - 24) ± 1,6 
44(41 - 49) ± 3,3 47(41 - 50) ± 2,7 
3 50(46 - 55) ± 5,3 X 54(44 - 65) ± 6,9 X 21(19-24) ± 1,8 
42(37 - 49) ± 3,8 42(36 - 48) ± 4,1 
4 51(47-57) ± 4 X 56(49 - 64) ± 4 X 22(20 - 25) ± 1,8 
45(41 - 50) ± 3,6 42(36-49) ± 3,8 
R. keayii I 87(82 - 97) ± 4,6 X 90(81- 97) ± 5,5 X 39(37 - 41) ± 1,1 
78(74 - 82) ± 2,2 85(77 - 94) ± 5,6 
271(63-86) ± 6,8 X 77(67-88) ± 9,1 X 30(27 - 33) ± 1,9 
60(54 - 66) ± 3,8 60(54-67) ± 3,9 
R . lanceolata 1 62(58 - 68) ± 3,4 X 68(64 - 72) ± 2,2 X 28(25 - 31) ± 1,7 
56(50 - 62) ± 3,5 59(50 - 63) ± 3,8 
2 63(56 - 66) ± 3,3 X 68(63 - 71) ± 2,5 X 29(26- 30) ± 1,2 
58(52 - 60) ± 2,5 60(55 - 66) ± 3,4 
3 66(66 - 68) ± 0,9 X 72(68 -77) ± 3,2 X 31(28-34) ± 2,5 
61(55-67) ± 5,1 66(59-71) ± 3,9 
R. linearis 1 77(71 - 85) ± 4,3 X 75(71-77) ± 2 X 33(29 - 37) ± 1,8 
64(50-74) ± 5,2 70(65 - 75) ± 3,4 
2 87(76 - 97) ± 6,4 X 87(80 - 92) ± 3 X 36(32 - 42) ± 2,8 
73(64 - 85) ± 5,6 83(74 - 87) ± 4 
R. lobulata 1 37 X 36 42(39 - 46) ± 2 X 17 
40(32 - 39) ± 3,4 
R. longifolia 1 70(66-77) ± 3,9 X 72(66-77) ± 3,3 X 30(28 - 32) ± 1,1 
60(56 - 64) ± 2,2 67(63 -72) ± 2,3 
2 68 X 62 71(67 -78) ± 3,4 X 29 
63(56 - 72) ± 4,4 
3 68(59-72) ± 3,7 X 74(66-78) ± 3,8 X 29(25 - 34) ± 2,8 
59(50 - 68) ± 5,8 66(63 -73) ± 3,3 
4 71(64-77) ± 4,7 X 72(67-85) ± 5,5 31(29 - 32) ± 1,2 
61(58 - 65) ± 2,3 65(60-70) ± 3,2 
R. longituba 1 67 X 59 73(66-77) ± 3 X 30 
62(55 - 65) ± 2,6 
2 68(62-74) ± 4,7 X 79(74 - 89) ± 4,3 X 30(29- 32) ± 1,5 
59(58 -64) ± 3,1 65(59 - 72) ± 4,3 
3 67 X 57 72(68 -77) ± 3,2 X 29 
57(54-64) ± 3,5 
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Table 2 Continued 
Tetrads 
Taxon Rectangular Rhomboidal Single grains 
4 71(68- 80) ± 3,9 X 80(72- 86) ± 6,5 X 30(27- 32) ± I ,5 
60(53- 67) ± 3,6 65(53-71) ± 6,9 
R. lucens I 61(57-69) ± 4 X 65(59 -72) ± 3,6 X 27(23- 29) ± 1,9 
53(46-58) ± 3,7 54(49- 56) ± 2,4 
2 60(54- 67) ± 4 X 61(58-63) ± 1,7 X 26(23 -27) ± 1,4 
51(46-55) ± 2,8 55(51-59) ± 1,8 
3 60(57- 63) ± 2,3 X 64(59-68) ± 3,1 X 26(25 -29) ± 1,4 
53(50- 58) ± 2,7 51(48-55) ± 2,1 
R. madiensis I 72 X 53 68(63 -73) ± 3,9 X 30 
58( 51 - 73) ± 4,4 
2 65(55 -75) ± 6 X 72(62 -77) ± 5 X 28(24 - 31) ± 2 
56(49- 62) ± 4 65(59- 68) ± 3,4 
3 65(59 -76) ± 4,3 X 70(65 -76) ± 4 X 28(26- 32) ± 1,9 
57(51- 63) ± 4 58(53- 63) ± 3,2 
4 60(55 - 67) ± 2,9 X 64(60-68) ± 2,7 X 26(23 -29) ± 1,9 
51(45-58) ± 3,9 57(53- 60) ± 3,2 
R. michelii I 86(81-92) ± 3,8 X 94(90-103) ± 4,4 X 40(36- 43) ± 2,2 
79(71 - 86) ± 4,4 88(76-94) ± 5,6 
2 85(77- 90) ± 3,8 X 92(85- 99) ± 3,7 39(37- 41) ± 1,3 
78(74- 82) ± 2,6 85(81 - 90) ± 2,9 
R. monteiroae I 66 X 63 68(65 -74) ± 3 X 31 
67(63 -72) ± 2,5 
2 66(59- 77) ± 4,5 X 72(65-80) ± 4,1 X 30(28- 34) ± 1,6 
60(55- 68) ± 3,3 68(63 -72) ± 3,3 
3 82(77 - 86) ± 3 X 92(86-99) ± 3,3 X 37(33- 39) ± 1,5 
75(67 -78) ± 3,2 84(77- 90) ± 3,1 
R. namibiana I 69(60 -76) ± 4,5 X 74(67- 85) ± 4,8 X 30(27- 32) ± 1,5 
59(53- 65) ± 3,1 65(57 -72) ± 4 
R. palustris I 58 X 43 64(57 -71) ± 4,9 X 22 
40(36- 47) ± 2,9 
2 51(48-57) ± 3,5 X 61(54- 67) ± 4,6 X 22(20-24) ± 1,4 
43(40-48) ± 3,2 44(41 - 49) ± 2,4 
3 58( 52- 66) ± 4,3 X 66(59 -71) ± 4,4 X 22(19-24) ± 1,4 
44(38- 48) ± 3 43(36-49) ± 3,7 
4 62(57 -70) ± 5,2 X 66(62 - 74) ± 4,4 X 24(22-27) ± 1,5 
47(43- 53) ± 2,9 48( 42- 50) ± 4,2 
R. procumbens I 60(55 -65) ± 3,1 X 62(56-67) ± 3,3 X 26(23 -29) ± 1,6 
52(45- 59) ± 3,2 51(45-54) ± 3,2 
2 61 X 53 62(58- 68) ± 3,8 26 
52(46- 58) ± 3,9 
3 61(53-67) ± 4,1 X 63(58- 70) ± 4,5 X 25(23 -27) ± 1,1 
51(47-53) ± 2,2 48(45- 50) ± I ,7 
R. pu/chella I 65(59- 73) ± 4,2 X 70(65 -77) ± 4 X 28(27- 30) ± 1,1 
57(53- 59) ± 2, I 55( 50- 59) ± 2, 7 
R. splendens I 68 X 62 71(67 -78) ± 3,4 X 31 
63(56- 72) ± 4,4 
2 64 X 56 68(65 -70) ± 1,9 X 28 
59(54-65) ± 3,1 
R. uti/is I 54( 50- 59) ± 2,4 X 54(51-56) ± 1,7 X 24(22-26) ± 1,2 
48(44-51) ± 2,5 46(44- 50) ± I ,4 
2 58 X 50 57(51-63) ± 3,7 X 25 
47(41-52) ± 3,1 
3 53(49- 59) ± 3,5 X 64(57- 72) ± 4,9 X 24(23 -26) ± 
48(45-51) ± 2,1 53( 50- 59) ± 2,5 
R. velutina I 56( 52- 63) ± 2,8 X 58( 52- 64) ± 2,6 X 24(20- 27) ± 2 
47(40- 55) ± 4 52(46- 59) ± 3,8 
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Table 2 Continued 
Tetrads 
Taxon 
R. vignei 
R. welwitschii 
R. zeyheri 
R. abyssinica 
Rectangular 
2 57(53 - 63) ± 3,4 X 
50(47- 55) ± 2,2 
3 53(50 - 56) ± I ,8 X 
47(43 - 51) ± 1,8 
I 52(49 - 54) ± 1,6 X 
49(46 - 51) ± 1,9 
2 53(50 - 54) ± 1,5 X 
50(47 - 52) ± I ,9 
I 67(63 -74) ± 3,6 X 
58( 54- 59) ± 2 
2 65(63 - 68) ± 2,3 X 
57(50 - 63) ± 4,8 
I 54(49 - 59) ± 3,6 X 
48(44 - 51) ± 2,2 
2 57(54 - 59) ± 1,8 X 
49(47 - 51) ± 1,5 
3 55 X 51 
4 55(53 - 59) ± 1,8 X 
50(46 - 52) ± 2, I 
3 63(59 - 69) ± 4,3 X 
56( 51 - 69) ± 3,5 
I 252 - 353 X 79- 86 ] 
2 108 - 338 X 40 - 86 
grains (Figures 2 & 3). Sometimes two adjacent pores are 
amalgamated (Figure 4). Pores vary in size from 1-18 !J.m 
in diameter and are sometimes covered with a layer of exine 
material (Figure 3). In R. abyssinica Chiov. pollinia and 
tetrads were observed. In two herbarium specimens of R. 
abyssinica, J. de Wilde 4121 (WAG) and J. Gillett 13912 (K) 
pollinia (Figure 5) were observed, but in J. Gillett 14021 (K) 
tetrads were observed (Figure 6). The smallest pollinium 
consisted of only two tetrads and the largest of 18 tetrads. 
Pollinia varied in size from 108- 353 x 40- 86 !J.m. 
Exine is smooth. It is covered with a thin electron-dense 
layer (Figure 7). The interior layer (endexine) is granular and 
is seen above the well-developed intine (Figure 7). Although 
granular in appearance it also has material of the same 
electron density as the ektexine. The internal walls (Figures 
8, 9 & 10) are perforated and have the same structure as the 
exterior wall. Starch grains are absent from the cytoplasm. 
Discussion 
The genus Raphionacme has rarely been investigated as a 
whole. The last taxonomic revision of Raphionacme is that 
by Brown (1904, 1909). Some of the West African species 
were described by Bullock (1963), and the South West Afri-
can/Namibian species were considered by Huber (1967). 
Lebrun eta!. (1984) investigated pollen of seven Raphio-
nacme species in their identification of R. bingeri. By analyses 
of the flower and pollen morphology, Lebrun et a!. (1984) 
showed that Brachystelma bingeri A. Chev. (Asclepiadaceae) 
belongs to the genus Raphionacme. The identification of B. 
bingeri as R. bingeri was done on the grounds of the presence 
of tetrads and absence of pollinia. In this study the presence 
of tetrads and pollinia in the same species (different specimens) 
Rhomboidal 
62(56-68) ± 4,3 X 
55(50 - 58) ± 2,4 
55(53 - 59) ± I, 7 X 
52(50 - 54) ± 1,5 
56(53 - 59) ± 1,7 X 
47(43 - 50) ± 2 
60(58 - 65) ± 2,4 X 
49(46 - 52) ± I ,8 
72(67 - 77) ± 3 X 
61(54 - 67) ± 3,5 
69(63 - 73) ± 3,2 X 
57(52- 63) ± 4,4 
58(54 - 62) ± 2,6 X 
48( 44 - 50) ± 2,4 
60(55 - 65) ± 2,5 X 
47(44 - 52) ± 2,7 
60(54 - 66) ± 3,3 X 
49(45- 52) ± I ,8 
58(53 - 64) ± 3,1 X 
53(49 - 58) ± 2,7 
66(61 - 72) ± 3,9 X 
56(50 - 60) ± 3,8 
Pollinia (~m) 
Single grains 
25(23 - 27) ± I ,I 
23(2~4) ± 0,9 
24(23 - 26) ± 
25(23 - 27) ± I , I 
29(27 - 30) ± 
29(25 - 32) ± 2,2 
24(22 - 26) ± I , I 
25(23 - 26) ± 0,8 
26 
25(23 - 27) ± I ,3 
28(26 - 30) ± 1,7 
was observed in R. abyssinica. The variation in size of pollinia, 
the smallest consisting of only two tetrads and the largest of 
18 tetrads, shows that there is very limited attachment between 
tetrads and also that the tendency towards the development 
of pollinia is not strong. The presence of weakly developed 
pollinia and tetrads in R. abyssinica might be the beginning 
of pollinia formation in the species. 
Schumann (1897) recognized four sections in Raphionacme, 
namely R. sect. Speiracme K. Sch. (R. flanaganit), R sect. 
Pseudochironia K. Sch. (R. linearis) , R sect. Cephalacme K. 
Sch. (R. globosa) and R . sect. Euraphionacme K. Sch. (R. 
angolensis, R . galpinii, R. grandiflora, R. longifolia, R. 
procumbens, R. velutina and R . zeyhen). Pollen morpholo-
gically, the present 35 species of Raphionacme cannot be 
grouped into sections. 
Although tetrad size varies considerably (Table 2) there is 
a tendency in Raphionacme that species with large flowers 
have the largest tetrads (R. michelii, R . linearis, R . grandijlora 
and R. keayit) and species with small flowers the smallest 
tetrads (R. elsana, R. hirsuta, R. uti/is, R . velutina, R . vignei 
and R. zeyhen). R. lobulata is the exception with small tetrads 
and relatively large flowers . The results of the species examined 
by Lebrun eta!. (1984) are very much in accordance with the 
results presented here, except for R . keayii and R. vignei. 
Although tetrad size cannot be used to identify species, the 
average size of tetrads of a specific specimen can be used to 
exclude species with either large or small tetrads. 
Pollen tetrads and polyads are common in a number of 
families (Erdtman 1945; Walker & Doyle 1975) and have been 
used in systematic treatments to separate genera and species 
(Oldfield 1959; Skvarla eta!. 1975; Takahashi 1986). In the 
Mimosoideae extensive use of tetrads and polyads is made 
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Figures 7-10 7. Transmission electron micrograph of R. hirsuta pollen wall. 8. SEM of R . bingeri (Tisserant 1845) showing broken tetrad 
with perforated internal walls. Scale equals 10 ~m. 9 & 10. TEM of R. hirsuta showing perforated internal wall. E - granular endexine; I -
intine; S - sexine (ektexine). Bar = I ~m. 
to separate genera (Guinet 1981a, b; Niezgoda et al. 1983). 
The occurrence of pores in the internal wall is however not 
such a general characteristic. In Raphionacme many pores are 
present through which the intine and endexine of adjacent 
grains are continuous. Guinet (1965) observed pores in the 
internal walls of representatives of the Burmanniaceae, 
Caesalpiniaceae, Hydrostachyaceae and Asclepiadaceae, and 
interpreted the pores as a tendency towards the disappearance 
of these walls. This type of evolutionary development, from 
a tetrad to a monad, is an idea which is in conflict with the 
usual view. In some instances, however, monads may have 
secondarily evolved from tetrads and in such cases solitary 
grains represent an advanced rather than a primitive character-
state (Walker & Doyle 1975). In Typha latifolia L. pores are 
absent and the cohesion of pollen grains in the tetrads is 
achieved by a common tectum (Skvarla & Larson 1963). Feuer 
et al. (1985) observed that polyad cohesion in Parkia R. Br. 
(Mimosoideae) is maintained through fusion and/ or adhesion 
and/or appression of adjacent ektexines. In Parkia pores are 
not present in walls between adjacent grains, but apertures 
are present at the points of contact between adjacent grains. 
Rapionacme is characterized by strachless pollen grains 
which is in accordance with the finding of Baker & Baker 
(1979) that starchy pollen is a feature of wind-pollinated 
flowering plants, whereas insect-pollinated plants have starch-
less pollen. Usually all members of a particular family have 
either starchy or starchless pollen. 
This study revealed that all species of Raphionacme (except 
R . abyssinica) possess pollen grains arranged in tetrads 
characteristic of the Periplocaceae, that the pollen is uniform 
in morphology, and that pollen morphology cannot be used 
to identify species within the genus. It is however hoped that 
these pollen data will add to the systematic information on 
this family and will be used for comparisons within the family. 
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